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AB The present invention provides mammalian DNA sequences that display a high 
degree of sequence identity to their Saccharomyces cerevisiae 
counterparts, RCE1 and AFC1, coding for 

prenylation-dependent CAAX endoproteinases . Specifically, cDNA sequences 
of the human and mouse RCE functional homologs are provided. Human cDNA 
sequences encoding proteins having a high degree of amino acid sequence 
identity to the yeast Afclp protein are also provided. Northern 
blots revealed the presence of a single abundant hRCE mRNA species in all 
tissues examined; the highest expression was found in placenta and pancreas 
and the lowest expression was found in the brain. This invention is also 
directed to recombinant DNA mols. comprising the mammalian DNA sequences, 
DNA mols. and antisense RNA mols. which hybridize under stringent 
hybridization conditions to those DNA sequences, hosts transformed with 
their recombinant DNA mols. and protein expression products produced by 
culturing the transformed hosts. Antibodies directed against the protein 
expression products are also provided. Also provided are assays to 
identify inhibitors of one or more mammalian CAAX processing enzymes and 
kits for making the above products and performing the above assays. 
Finally, this invention provides pharmaceutical compns. comprising an 
inhibitor of a mammalian CAAX processing enzyme, and methods for treating 
a CAAX-protein mediated disease or disorder in a patient by administering 
such a pharmaceutical composition. 
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AB Two genes which encode polypeptides that mediate post -prenylat ion 

processing steps in CAAX polypeptides such as Ras are provided. The two 
genes (AFC1 and RCE1) encode polypeptides that 

mediate the removal of the AAX tripeptide from the CAAX polypeptide 
following prenylat ion. The genes and encoded polypeptides provide assays 
for testing compounds for an effect on post-prenylation processing 
steps. A heat shock assay for assessing Ras activity is also provided. 
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polynucleotides and polypeptides encoded by the prenyl protease 
polynucleotides. Also provided are the antibodies that 
immunospecif ically bind to a prenyl protease polypeptide or any 
derivative, variant, mutant or fragment of the prenyl protease 
polypeptide, polynucleotide or antibody. The invention additionally 
provides methods of constructing transgenic plants that have altered 
levels of prenyl protease polynucleotides and polypeptides. Methods for 
identifying prenyl protease enzymes substrates and inhibitors are also 
provided. 
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SOURCE: Biochemical Journal (2003), 370(3), 1047-1054 
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LANGUAGE: English 

AB Post-translational processing of proteins such as the Ras GTPases, which 

contain a C- terminal CaaX motif (where C stands for cysteine, a for aliphatic 
and X is one of several amino acids) , includes prenylation, proteolytic 
removal of the C- terminal tripeptide and carboxy-methylation of the 
isoprenyl -cysteine residue. In the present study, we report the presence 
of two distinct CaaX-proteolytic activities in membrane exts. from 
Caenorhabditis elegans , which are sensitive to EDTA and Tos-Phe-CH2Cl 
(tosylphenylalanylchlorome thane; TPCK') resp. A protein similar to the 
mammalian and yeast f arnesylated-proteins converting enzyme -1 
(FACE-1) /Ste24p CaaX metalloprotease, encoded by a hypothetical gene 
(CeFACE-l/C04F12 . 10) found in C. elegans chromosome I, probably accounts 
for the EDTA- sensitive activity. An orthologue of FACE-2/Rcelp, 
the enzyme responsible for the proteolytic maturation of Ras oncoproteins 
and other prenylated substrates, probably accounts for the 
Tos-Phe-CH2Cl-sensitive activity, even though the gene for FACE-2/ 
Reel has not been previously identified in this model organism. 
We have identified a previously overlooked gene in C. elegans chromosome 
V, which codes for a 266-amino-acid protein (CeFACE-2) with 30% sequence 
identity to human FACE-2/Rcel. We show that both CeFACE-1 and 
CeFACE-2 have the ability to promote production of the farnesylated yeast 
pheromone a- factor in vivo and to cleave a farnesylated peptide in vitro . 
These results indicate that CeFACE-1 and CeFACE-2 are bona fide 
CaaX proteases and support the evolutionary conservation 
of this proteolytic system in. eukaryotes . 

REFERENCE COUNT: 29 THERE ARE 29 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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AB Many proteins that contain a carboxyl -terminal CaaX sequence motif, 
including Ras and yeast a-factor, undergo a series of sequential 
posttranslational processing steps. Following the initial prenylation of 
the cysteine, the three C- terminal amino acids are proteolytically 
removed, and the newly formed prenylcysteine is carboxymethylated . The 
specific amino acids that comprise the CaaX sequence influence whether the 
protein can be prenylated and proteolyzed. In this study, we evaluated 
processing of a-factor variants with all possible single amino acid 
substitutions at either the al, the a2, or the X position of the a-factor 
Cala2X sequence, CVIA. The substrate specificity of the two known yeast 
CaaX proteases, Afclp and Rcelp, was 

investigated in vivo. Both Afclp and Rcelp were able 

to proteolyze a-factor with A, V, L, I, C, or M at the al position, V, L, 



I, C, or M at the a2 position, or any amino acid at the X position that 
was acceptable for prenylation of the cysteine. Eight addnl. a-f actor 
variants with al substitutions were proteolyzed by Rcelp but not 
by Afclp. In contrast, Afclp was able to proteolyze 
addnl. a-f actor variants that Rcelp may not be able to 

proteolyze. In vitro assays indicated that f arnesylation was compromised 
or undetectable for 11 a- factor variants that produced no detectable halo 
in the wild-type AFC1 RCE1 strain. The isolation of 
mutations in RCE1 that improved proteolysis of a-f actor-CAMQ, 
indicated that amino acid substitutions E139K, F189L, and Q201R in 
Rcelp affected its substrate specificity. 
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An international genome program has been initiated to increase the 
knowledge about the Trypanosoma cruzi genome and thereby find effective 
tools to treat Chagas ' disease. We here report the molecular 
characterization of two novel genes found in the course of this project. 
Two of the open reading frames (ORF) identified in the sequencing of the 
third smallest chromosome of the CL Brener strain of T. cruzi were 
selected for further molecular characterization due to their similarity to 
genes with interesting functions in other organisms and their potential as 
targets to combat the parasite. The first ORF (402 bp) showed homology to 
a 14-kDa vacuolar ATP synthase subunit F from a variety of organisms, such 
as yeast, rat, bovine, human, and a number of prokaryotes. The second ORF 
(1188 bp) resembled a CAAX prenyl protease-encoding 
gene, identified in different organisms, including Homo sapiens, 
Saccharomyces cerevisiae, and Arabidopsis thaliana, as well as several 
prokaryotes. RT-PCR from T. cruzi total epimastigote RNA allowed us to 
isolate the complete transcripts of these genes. Furthermore, screening 
of an available normalized cDNA library derived from the same stage of the 
parasite confirmed that both genes are expressed at least in the 
epimastigote stage of T. cruzi. Comparison of the putative T. cruzi 
proteins to their counterparts in other organisms revealed significant 
protein sequence conservation over large evolutionary distances. Computer 
analysis revealed the presence of several motifs in both proteins, 
possibly related to the regulation and localization of these proteins in 
the parasite. 

Copyright 2000 Academic Press. 
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AB Proteins containing C-terminal "CAAX" sequence motifs undergo three sequential 
post-translational processing steps: modification of the cysteine with 
either a 15-carbon farnesyl or 20-carbon geranylgeranyl isoprenyl lipid, 
proteolysis of the C-terminal -AAX tripeptide, and methylation of the 
carboxyl group of the now C-terminal prenylcysteine . A putative prenyl 
protein protease in yeast, designated Rcelp, was recently 
identified. In this study, a portion of a putative human homolog of 
RCE1 (hRCEl) was identified in a human expressed sequence tag data 
base, and the corresponding cDNA was cloned. Expression of hRCEl was 
detected in all tissues examined Both yeast and human RCE1 
proteins were produced in Sf9 insect cells by infection with a recombinant 
baculovirus; membrane prepns. derived from the infected Sf9 cells 
exhibited a high level of prenyl protease activity. Recombinant hRCEl so 
produced recognized both farnesylated and geranylgeranylated proteins as 
substrates, including farnesyl -Ki-Ras , farnesyl -N-Ras, f arnesyl-Ha-Ras , 
and the farnesylated heterotrimeric G protein Gyl subunit, as well 
as geranylgeranyl -Ki-Ras and geranylgeranyl -Rap lb . The protease activity 
of hRCEl activity was specific for prenylated proteins, because 
unprenylated peptides did not compete for enzyme activity. HRCEl activity 
was also exquisitely sensitive to a prenyl peptide analog that had been 
previously described as a potent inhibitor of the prenyl protease activity 
in mammalian tissues. These data indicate that both the yeast and the 
human RCE1 gene products are bona fide prenyl protein 
proteases and suggest that they play a major role in the 
processing of CAAX-type prenylated proteins. 
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